Introduction
Aneurysms are not congenital, not even in children. Aneurysms in the pediatric group are different from those in adults. There is a male dominance of 3:1, a higher incidence of unusual sites (posterior circulation 15%) and many aneurysms are large and giant in 20% with a lower morbidity rate. There is also a higher incidence of spontaneous thrombosis in the paediatric age group.
Giant aneurysms are about four times more common in children than in adults. In the pae-Giant Serpentine Internal Carotid Artery Aneurysm: Endovascular Parent Artery Occlusion Neurological examination confirmed complete IIIrd and IVth and incomplete VIth cranial nerve palsy with severe retrobulbar pain, prostration without hemiparesis. After neurosurgeon consults, DSA-angiography with a possible neurointerventional procedure was indicated.
Interventional Procedure
A 6F Terumo (Radiofocus, Tokyo, Japan) sheath was introduced into the right common femoral artery (CFA) and 5000 units of UF Heparin were administered intra-arterially. A 4F Vertebral Aqua -Tempo catheter was introduced over the Terumo .035/260 cm (Radiofocus,Tokyo, Japan) and selective carotid and vertebral angiograms were performed after that (figure 2).
Selective left common carotid angiography disclosed fibromuscular dysplasia of the left ICA cervical segment and a giant serpentine C4-C5 cavernous segment aneurysm was subsequently discovered distally. The C4 portion with an irregular thrombosed lumen was slightly elongated with a contrast agent intraaneurysmal stagnation.
The left ophthalmic artery was filled at the thin C3 segment and distally, the left MCA territory was supplied with a clear delay without filling of the left ACA-anterior cerebral artery. The diameter of the left ICA giant aneurysm was 25x30mm, measured from the 3D-XRA rotational angiography. Transparent surface 3D-VR left ICA angiography was reconstructed, clearly showing the angioarchitecture of the cavernous giant serpentine aneurysm and its relationship with the left ophthalmic artery.
Selective right common carotid artery angiogram confirmed a normal cervical and intracranial picture of the right ICA with filling of the left ACA. Selective left VA-vertebral artery angiogram showed a supply of the left MCA territory through the large posterior communicating artery (PcomA).
Due to neurological symptoms of the progressive cranial nerves -III, IV, VI palsy and severe retro-ocular pain persistency a decision for left ICA occlusion test was proposed after discussions with neurosurgeons. A Corail 6F (Balt-Extrusion, France) guiding catheter with occlusion balloon at the distal tip was navigated into the left ICA. Another 4F Terumo (Radiofocus,Tokyo, Japan) sheath was introduced into the left CFA and supplemental 3000 units of UF Heparin were delivered. Left ICA occlusion test with 30 minutes of neurological status monitoring was achieved and additional collateral flow through the anterior and posterior communicating artery was displayed without manifestation of any additional neurological symptoms.
According to the good collateral flow confirmation, the left ICA parent artery occlusion (PAO) therapeutic treatment option was decided. A Surf 18 (William Cook Europe ApS, Bjaeverskov, Denmark) microcatheter was navigated into the giant serpentine aneurysm over Transend .014/300 (Boston Scientific corp.) and the embolization procedure was carried out. 
Patient follow-up and examinations
After the neurointerventional procedure, the patient was put on anticoagulation therapy with Clexane -(Enoxaparinum natricum) 0.6 ml s.c. one day dose, antiplatelet treatment with Plavix 75 mg per day, corticoids -with Dexona (dexamethasone) 8 mg i.v. application and analgesia continuous treatment. Slow verticalisation and physiotherapy was started 48 -72 hours after the interventional procedure. Ophthalmological examination 14 days after the emboliza-tion confirmed a reduction in severe retrobulbar pain and a decrease in VIth cranial nerve palsy with improvement of left bulb lateral side movement. Cranial nerve palsy of the IIIrd and IVth nerves were unchanged. Electroencephalography was normal, neurosonological examination confirmed good left MCA, PCA, PcomA arterial flow and aneurysm thrombosis. 
Discussion
In the largest, recently published paper by Lasjaunias et Al 1 , aneurysms in the pediatric population accounted for almost 6.8% of total aneurysms seen in all populations during the same screening period. They found a slightly higher male predominance 2:1 in patients over two years of age. In this group of 75 aneurysms in 59 pediatric patients, there was a total of 34 dissecting aneurysms (45%), 15 infectious aneurysms (8%), two chronic post-traumatic aneurysms in two patients (3%) and 24 saccular aneurysms (32%).
In the last few years the concept of aneurysmal vasculopathies has been strongly discussed with the influence on the therapeutic decisions according to different etiologies of aneurysms and vascular wall diseases 2 .
In 1977, Segal and McLaurin first introduced the concept of giant serpentine aneurysm, defined as partially thrombosed, giant aneurysms with an irregular vascular channel 3 . The natural history of GSA is still unclear, the majority of GSA did grow over time and hemorrhage occurred in 23.5%. Microscopic studies demonstrate that the aneurysmal wall consists of fibrous tissue measuring 2-4 mm in thickness often with calcification, loss or partial loss of internal elastic lamina and muscularis, with a number of small vessels. The sac contains thrombi of various ages with calcifications and haemorrhage.
The vascular intra-aneurysmal channels do not seem to be residual lumens of the parent artery but are typically intrathrombotic canals that are not endothelialized and do not contain normal elastic lamina or media. The canals may be central or eccentric, with typical slow flow 4, 5 . Clinical presentation of patients with GSA is of an intracranial mass effect rather than intracranial haemorrhage and is dependent on aneurysm location. In our patient, severe headache and cranial nerve palsy with subsequent oph- L K thalmoplegia were also early signs of GSA due to ICA cavernous portion localisation. Rapid aneurysm growth, due to the vessel wall internal elastic lamina and muscular layer mistake may be suspected.
Therapeutic options for giant serpentine aneurysms depend on the aneurysm presentation, location and anatomic features of the feeding and draining vessels. The standard bal-loon occlusion test provides information for the endovascular, surgical or combined approach. If good collateral flow or no vital distal branch artery supply occurs, the endovascular approach is easy. However, after endovascular occlusion of large aneurysms, symptoms of mass effect may persist 6, 7 . In our case the balloon occlusion test showed sufficient flow to the left MCA and ACA through the PcomA and AcomA, so endovascular PAO therapy was available without the need for by-pass surgery. Symptoms of severe retrobulbar pain and cranial nerve dysfuntion improved in the post-embolization follow-up [8] [9] [10] [11] .
Conclusions
The treatment of giant serpentine aneurysms should aim to arrest the growth of the aneurysm, eliminate the mass effect and obliterate the abnormal vascular channel. The most effective way to accomplish this is direct and permanent occlusion of the parent artery at the origin of the aneurysm. This can be achieved by selective catheterization of the artery and occlusion of the vessel with detachable coils, balloons or NBCA. If temporary occlusion of the parent artery is not tolerated, a surgical by-pass revascularisation procedure can be performed before permanent target artery occlusion. 
EDITORIAL COMMENT
Prochazka et Al report on a rare disease in the pediatric population, i.e. a giant serpentine pediatric aneurysm presenting with symptoms of acute mass effect, and its successful endovascular treatment by parent vessel occlusion.
This case report emphasizes that although aneurysms are not congenital, in that they are not present at birth, they reflect structural or functional weaknesses of the vessel wall that are already present in utero and expressed at a later age, namely, in this case, fibromuscular dysplasia. This disease weakens the matrix of the blood vessel wall, and this intramural factor probably plays a very important role in the etiology of the reported aneurysm. Apart from intraluminal factors, other disease processes (or a combination of them) that may be responsible for the development of aneurysms can be found intramurally or on the outer vessel wall. In this regard, MRI in the acute stage would have been of particular interest since it may have shown signs of acute dissection or intramural hemorrhage further emphasizing the concept of chronic or acute dissections in the etiology of giant serpentine aneurysms.
In our opinion, giant serpentine aneurysm are subtypes of the partially thrombosed giant aneurysm type and are differentiated from them purely on morphological grounds. These aneurysms are characterized by perforators or cortical branches arising from the aneurysmal sac or an irregular ("serpentine"-like) vascular channel. They account for approximately 0.6% of all aneurysms and about 20% of all giant aneurysms. Their main clinical presentations are mass effect, ischemia and hemorrhage, although subarachnoid hemorrhage may occur in a quarter of cases. Giant serpentine or fusiform aneurysms occur typically in the adult age group and are more frequently encountered in males with no history of hypertension or atherosclerosis. The middle cerebral artery territory is most often affected followed by the internal carotid artery, the posterior cerebral artery and the basilar and vertebral arteries; other locations are exceptional. If not treated as described in the present case report, these aneurysms may grow over time or even rupture. Proximal occlusion of the parent vessel is the treatment of choice since it almost invariably causes complete thrombosis of the aneurysm. However, the possibility of a persistent dissecting process has to be kept in mind and close follow-up is recommended. Differential diagnoses of these aneurysms are dysplastic pseudoaneurysmal segments that are elongated into a dolichodysplastic segment, fusiform vessel ectasias seen after healed dissections, infectious aneurysms seen in HIV and fusiform aneurysms seen in connective tissue diseases. CT or MRI demonstrating thrombus in different ages and the patient's history should be sufficient to make these differentiations.
We conclude that congenital defects of the arterial wall combined with a dissection process as discussed above are the most likely underlying causes of giant serpentine aneurysm formation. These are exceedingly rare in the pediatric population and should be treated, as described in this report, by parent vessel occlusion and close follow-up to rule out persistent and progressive dissection.
